. The prevalence of chronic HBV was 3.8% (95% CI 2.5-5.1). Illicit drug use was reported in 185 (21.7%) cases, alcohol abuse in 80 (9.4%) cases, men who have sex with men in 116 (13.6%) cases, and past STI in 320 (37.6%) cases. Chronic HBV was associated with intravenous drug use, male gender, STI associated with HIV diagnosis, and death. There is a need for prevention and assistance strategies to control the evolution of this infection in HIV patients.
Hepatitis B virus (HBV) infection is one of the most common infections in the world, with approximately 2 billion people infected [1] . Approximately five per cent suffer from chronic liver disease [1] . Also, over two-thirds of all cases of liver cancer worldwide are caused by HBV [2] . While chronic-HBV infection in the setting of HIV/AIDS is not considered an opportunistic infection, it is a common co-existing infection seen in HIV-infected individuals because of the shared modes of transmission [3] .
HIV-positive individuals, particularly those with suppressed immune systems, are less likely to respond to vaccination against HBV, are at higher risk for antiretroviraltherapy failure and are more likely to develop chronic disease after being exposed to HBV [4, 5] . Moreover, individuals coinfected with HBV and HIV more frequently present persistent serological markers, have higher HBV-DNA levels, and experience more severe liver disease as a result of chronic infection [5] .
There is little data on the prevalence of co-infection in the Espírito Santo state population. We examined chronic-HBV prevalence and correlated factors among HIV patients. This information will be used for planning prevention and assistance programs for this population.
Materials and Methods

Setting
The study was performed in Vitória, a port city located in the state of Espírito Santo, in the southeast region of Brazil. Using information recorded in the database of an STI clinic (Reference Center for STI/AIDS), 851 HIV patients were followed in the service from 1993 to 2004. This STI clinic was the first primary-health-care unit to offer HIV testing for people living in the metropolitan area of Vitória. Patients were either referred by physicians or self-referred to the service. The medical research and ethics committee of the Federal University of Espírito Santo State approved this study.
Data Collection
During the study period, 18,798 individuals went to the clinic to be tested for HIV; out of these, 925 were HIV positive. HIV patients, tested for HBV, were eligible to participate in this study, giving a total of 851(92%). Seventy-four records (8.0%) were not included in this study because there was insufficient information about the patient in the medical records. They had been to the clinic merely to be tested and then either moved to another town, or only wanted a dentist or social service, or they were lost to follow up.
Information extracted from medical records included demographic data (gender, age, schooling, and marital status), clinical characteristics (HIV status, CD4 count at the time of HIV diagnosis, hemophilia, opportunistic infections) and riskbehavior patterns (sexual behavior, number of sexual partners, condom use, history of STI, blood transfusion, alcohol and/ or drug use).
Laboratory Tests
In the clinical routine, a blood sample was collected for testing for HIV and HBV infection. The following tests were performed: ELISA screening (Cobas Core Anti HIV-1/HIV-2 EIA DAGS, Roche Laboratories), with confirmation by fluorescent antibody for HIV-1 (FIOCRUZ), HBsAg (Imx HbsAg assay, Abbott Laboratories), viral load and CD4 counts. Chronic HBV infection was defined when the patient had a positive HbsAg test.
Data Analysis
Standard descriptive statistical analysis was performed, including frequency distributions for qualitative data and calculation of means, standard deviations, medians and interquartile ranges for continuous variables. Prevalence rates were calculated to determine the relative frequency of each disease, with corresponding 95% confidence intervals (CI). Odds Ratios (RR) and 95% CI were calculated in bivariate analyses to estimate the strength of the association between each infection type and potential risk factors. Independent risk factors for HBV infection were assessed using stepwise logistic regression: variables significant at p <0.05 in the bivariate analysis were entered into the model, and additional variables were entered into the multivariate model based on known a priori associations (for instance, age and number of sex partners).
Results
Among the patients who went to the clinic, 5.5% were HIV positive. The prevalence rate of chronic HBV infection in HIV patients was 3.8% (95%CI 2.5-5.1).
Median age was 35.0 [interquartile range (IQR) 30; 42] years and median years of education was 8.0 (IQR 5; 11). Illicit-drug use was reported in 185 (21.7%) cases, alcohol abuse in 80 (9.4%) cases, and men who have sex with men in 116 (13.6%) cases. Mean age at first intercourse was 16.2 (SD=3.5) and 320 (37.6%) patients reported past STI. Onehundred-sixteen (28.4%) women were diagnosed for HIV during pregnancy.
At the time of HIV diagnosis, the median CD4 count was 357.0 (IQR 176.50; 549.00) cells/mL and the median viral load was 4.09 log 10 (IQR 3.42; 4.80) copies/mL. Candidiasis (15.5%) and tuberculosis (8.5%) were the most frequent opportunistic infections; 57.6% of the patients were asymptomatic at the time of diagnosis.
There were significant associations between chronichepatitis-B infection and male gender, STI during the HIV diagnosis and IV drug in the univariate analysis (Table 1) . Table 2 shows variables identified in multivariate analyses found to be independently associated with chronic HBV infection. Male gender, death, STI during HIV diagnosis and IV drug use were significantly associated with HBV infection. Participant age was dropped from the model, as it had no independent association with HBV. This had no effect on the risk estimates of the other variables in the model.
Discussion
Our study was designed to assess the prevalence of and correlated factors for chronic hepatitis B infection (HBV) among HIV patients attending the Reference Center for STI and AIDS in Vitória, Brazil. HBV prevalence was 3.8% in HIV patients. Other studies performed in Brazil found prevalence rates ranging from 5.7% to 24.3% [6] [7] [8] [9] [10] , and other Latin-America and European studies reported prevalences from 7.9 to 17.0% [11] [12] [13] [14] .
Previous studies performed on other populations in this same metropolitan area reported prevalence rates of 1.1% HBV carriers in pregnant women [15, 16] , 5.4% in women who were attended at an STI clinic [17] , and 7.9% in HIV patients attended at a university hospital [18] .
In our study, the median age was 35 years, with a median of eight years education. These data are similar to those reported for Brazilian cases of AIDS published by the national AIDS program [19] . There was no difference in HBV frequency between genders (52.1% x 47.9%), although male HIV-positive patients were three times more likely to have chronic HBV than HIV-positive women. Other studies also reported a higher frequency of HBV among men [11, 14, 20] .
Regarding AIDS diagnoses, AIDS-defining illnesses, baseline CD4 cell count and viral load were not significantly different between HBV-positive and HBV-negative patients. These data are in agreement with other studies that did not find a difference between these two groups [21] [22] [23] . Konopnicki et al. found differences between the two groups, but this was not the case among new AIDS cases [14] .
In our study, the frequency of HBsAg was significantly higher in IV drug users. Drug use is an important route of transmission of HBV [24] . In Argentina, De los Angeles found that injectable drug-related and sexual transmission of hepatitis viruses are a significant problem among young, HIV-infected, and heterosexual individuals [11] . Fainboim found a higher frequency of HbsAg among IV drug users than among heterosexual patients [12] . Trepka et al. found an association between HBV and IV drug use in patients attending an STI clinic in Miami, USA [26] . Although some studies showed associations among HBV, HIV and homosexuality [24] [25] [26] , this association was not found in our study. One reason that could explain the lack of association was the number of people (112 among 443 male patients) that reported this practice.
The modest sample size, the unique nature of the sample and the fact that it is a retrospective study could limit inference for other similar HIV patients in the city. However, the clinic receives almost all patients in the municipality and the low lost of accessing records are strengths that could outweigh this potential limitation. The possibility of response bias, due to the tendency to provide socially-acceptable responses, cannot be excluded. Inaccuracies of recall about condom use, age of first intercourse and number of sexual partners also may have occurred.
Among HBV-negative patients, prevention programs can successfully implement confidential services for counseling and immunization to avoid infection. In 1993, immunization was offered to children up to five years and health professionals in the Espírito Santo State endemic area. After 1997, this was extended to all children up to 12 years [27] . Young people and health professionals receive immunization from the government. Currently, it is necessary to implement a system offering vaccines to vulnerable populations, such as illicit drug users, sex professionals, HIV patients and homosexuals.
Data about chronic HBV infection in HIV patients are important to identify the profile of these individuals and direct prevention and assistance strategies. Evidence of higher prevalence of HBV among HIV-positive patients, mainly among IV drug users, reinforces the need for including counseling in educational programs in an effort to decrease the incidence of multiple infections [8] . The prevention of HBV transmission depends in part on identifying people who are HBV infected, and providing counseling about reducing the risk of transmission to others, delivering medical care and antiviral therapy that could lower infectivity, and vaccinating sexual and needle-sharing partners.
